While it has long been recognised that periods of economic uncertainty, characterised by increased unemployment and lower economic activity, are associated with increased suicide rates, no study has examined the impact of policy-related economic uncertainty on suicide mortality. The aim of this study is to examine the relationship between economic policy uncertainty and suicide mortality in the United States over the period 1950-2013, while controlling for several other socioeconomic determinants of suicide mortality, as well as ageand gender-variations. The results of the analysis reveal that increased economic policy uncertainty is associated with increased suicide mortality of the youngest and the oldest segments of the male population in the United States, while the female population across all ages is found to be resilient to changes in economic policy uncertainty. 
Introduction
It has long been recognised that periods of economic uncertainty are associated with rises in suicide (Durkheim, 1897; Morselli, 1882; Swinscow, 1951) . Durkheim hypothesised that key societal forces such as social integration can be disrupted by factors related to economic downturns which consequently have an impact on suicide rates. While a large amount of studies has examined the significance of such economic factors, such as unemployment (see, e.g. Morrell et al, 1993; Platt et al, 1992; Inoue et al, 2007; Noh, 2009; Chang et al, 2010; Kuroki, 2010; Lundin et al, 2012; Garcy and Vger, 2012; Pellegrini and RodriguezMonguio, 2013; Nordt et al, 2015; Webb and Kapur, 2015; Fountoulakis et al, 2015; Dos Santos, 2015; Bonamore et al, 2015; Hsu et al, 2015; Fountoulakis et al, 2015; GoldmanMellor, 2016) , income and business cycles (see, e.g. Wasserman, 1984; Ruhm, 2000; Miller et al, 2009; Gonzalez and Quast, 2010; Stuckler et al, 2011; Suhrcke and Stuckler, 2012) and fi austerity Collins, 2014, 2015; Branas et al, 2015) , among others 1 , no study, according to our knowledge, has explored the impact of policy-related economic uncertainty per se on suicide mortality.
In this study, we fi in this gap in the literature by examining the impact of economic policy uncertainty on suicide mortality in the United States, the latter being an important indicator of a nation's overall life-satisfaction and well being, based on a recently developed measure of economic policy uncertainty by Baker et al (2015) . As increased economic policy uncertainty can lead to adverse domestic macroeconomic circumstances, such as intensifying recessions and weakening recoveries , depressing investments (Kang et al, 2014; Wang et al, 2014) , industrial production and stock prices (Pástor and Veronasi, 2012) , and reducing employment Ferrara and Gurin, 2015) , it can cause abrupt changes in the socioeconomic position of certain groups, who, becoming conscious that what has been expected can no longer be achieved, may be led to commit suicide. Indeed, when economic policy uncertainty has sizable negative side-effects, leading to greater inequalities, impoverishment and social isolation or pessimistic expectations about 3 life satisfaction in the future, suicide rates might increase namely through an emotional process associated with increased insecurity or shame of economic failure. We thus hypothesise that changes in economic policy uncertainty are associated with suicide mortality. Moreover, we control for several other commonly used socioeconomic variables in this literature so as to account for other factor that can lead to suicide and control for potential omitted variable bias.
Our empirical results for age-standardised male and female suicide rates in the United
States over the period 1950-2013, which remain robust to a battery of checks, reveal genderand age-specificities in the impact of economic policy uncertainty on suicide mortality in the United States. In particular, increases in economic policy uncertainty are associated with significant increased male suicide rates in the youngest (15-34 age group) and the oldest (65-84 age group) segments of the population, while the female population across all ages is resilient to changes in economic policy uncertainty. For the remaining socioeconomic factors of suicide mortality, the results are very much in line with the existing literature.
The rest of this paper is organised as follows. Section 2 describes the empirical methodology and the data used. Section 3 presents the empirical results and Section 4 summarises and offers some concluding remarks.
Data and Methodology

Data
Annual data on suicide mortality between 1950 and 2010 are collected from the World Health 4 (EPU) index, which comes from Baker et al (2015) , is a news' based index of economic policy uncertainty based on article searches of leading US newspapers for terms related to economic and policy uncertainty.
3 As the EPU index is available in monthly frequency, we transform it to its annual counterpart by taking the 12-month average within each year. Figure 1 shows the evolution of suicide rates (by gender and age group) and economic policy uncertainty (EPU) form 1950 to 2013, indicating a positive correlation between the two series. In particular, EPU, as well as suicide for certain age groups among males and females, followed an increasing trend since the 1960s till the end of the 1980s. Then a declining trend is observed in both series until 2000 which was reversed since then. Further, male suicide rates are, on average, about 4 times higher than female suicide rates, which is in line with the typical observation in the sociological literature of suicide that males are more prone to committing suicide than females (Daly and Wilson, 2006; Helliwell, 2007; Chang et al, 2013) . US suicide rates are also, in general, lower among younger individuals, in line with the theoretical predictions of Durkheim (1897) and the subsequent literature.
Age groups 45-54, 65-74 and 75-84 years show the highest suicide mortality rates, for both men and women.
[Insert Figure 1 around here]
Finally, to control for other socioeconomic factors on suicide rates and to minimize errors arising from unobserved effects, we collect data for fertility rates from the World Bank World Development Indicators (WDI) database; alcohol consumption from OECD Health database and divorce rates from EUROSTAT; and real gross domestic product per capita, its growth rate, and unemployment rate from the Federal Reserve Economic Database (FRED).
Definitions and descriptive statistics for all these variables are included in Table 1 .
[Insert Table 1 
Empirical Methodology
Our baseline equation to be estimated is as follows:
where SR it is the natural logarithm of suicide rates per 100,000 of i population, where 
Estimation results
Baseline Results
The results of model (1) for the overall, male and female population across all ages, are presented in Table 2 . According to these results, increased economic policy uncertainty is significantly associated with increased suicide rates in the US only for the male population across all ages, while the female population is relatively insulated to increases in economic policy uncertainty. This result is in line with Brainerd (2001) who fi that male suicide rates are highly sensitive to the state of the macroeconomy, while female suicide rates are insensitive to the state of the macroeconomy. The fact that economic policy uncertainty may lead to worsened employment position, increased fi insecurity and greater fear of job loss can be expected to produce more psychological pressure on men than on women, given that men are on average the primary household-income providers. According to the Pew
Research Center analysis of data from the U.S. Census Bureau, 40 percent of all households with children under the age of 18 include mothers who are either the sole or primary source 6 of income for the family. While the share has risen drastically from 11% in 1960, the numbers suggest that men still remain the primary breadwinners in 60% of the US households. 4 A similar pattern is observed for unemployment, as it coefficient is positive and statistically significant only for the male population across all ages in the US. These results again point to the direction that males are more heavily affected by the state of the macroeconomy compared to females (see e.g. Brainerd, 2001; Collins, 2014, 2015) . Annual economic growth is predicted to significantly increase male suicide rates. At fi this might seem contradictory, however, it is in line with the fi dings of Unnithan et al (1994) ; Lester (1996) , who show that economic growth increases rates of suicide. Moreover, higher GDP (income) is signifi tly associated with lower suicide rates among both sexes of all ages. This result is again in line with many studies suggesting that suicide rates have a negative association with income (e.g. Chuang and Huang, 1997; Brainerd, 2001; Neumayer, 2003; Andrés, 2005; Chuang and Huang, 2007; Minoiu and Andres, 2008; Altinanahtar and Halicioglu, 2009; Andrés and Halicioglu, 2010, 2011; Okada and Samreth, 2013) , but are odds with others suggesting the opposite effect (e.g. Virén, 1999; Jungeilges and Kirchgassner,
2002).
The results related to divorce rates reveal opposing effects to suicide rates across the male and female population in the US. Specifically, the results indicate that divorce rates have suicide-increasing effects for the male population, while suicide-reducing effects for the female population, and which are in line with the existing literature (see, for instance, Kposowa, 2003; Neumayer, 2003; Koo and Cox, 2008; Andrés and Halicioglu, 2011; Antonakakis and Collins, 2014; Scourfi and Evans, 2015, among others) . For instance, Kposowa (2003), using data from the US National Longitudinal Mortality Study (NLMS), over the period [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] , fi that divorced men are over eight times more likely to commit suicide than divorced women. This may seem plausible if marriage serves to over-regulate the lives of women. In that case, increasing divorce rates may be, among others, the result of fi independence for women, laws favouring women in fi settlements and women's search 7 for identity and freedom. For example, Kposowa (2003) argues that, following a divorce settlement, custody of children is more likely to be given to the wife, as in many jurisdictions in the US there seems to be an implicit assumption that the bond between a woman and her children is stronger than that between a man and his children. This in turn leaves the husband with symptoms of betrayal, bitterness, anxiety, and depression, reduced selfesteem, and a sense of a "life not worth living", thus increasing the risk of committing suicide.
In fact, the study of Scourfi and Evans (2015) presents an overview of the sociological explanations that may be used to understand the elevated risk factor in men following divorce and separation. According to Scourfi and Evans (2015) , the explanations of the aforementioned phenomenon can be summarised under the following conceptual themes: the changing nature of intimacy, men's loss of honor, marriage as a more positive experience for men than for women, control in relationships, the increasing importance of the care of children for men, and men's social networks. In addition, fertility rates (a proxy for social inclusion) and alcohol consumption are also significant predictors of female suicides. In particular, increases in fertility rates have significant suicide-reducing effects, while increases in alcohol consumption have significant suicide increasing effects in the female population in the US.
[Insert Table 2 around here] To what extent there are diff in the impact of economic policy uncertainty on suicides across age groups? To answer this question, we now turn, by re-estimating model
(1) with disaggregated gender-specifi suicide rates data for seven age groups, namely 15-24, 25-34, 35-44, 45-54, 55-64, 65-74 and 75-84 years. These results are presented in Tables 3-5. [Insert Table 3-5 around here]   Tables 3-5 suggest age-specific diff in the impact of economic policy uncertainty on suicidal behaviour. In particular, we observe that economic policy uncertainty is significantly associated with increased male suicide rates only for the younger segments (15-34) and the older segments (65-84) of the US male population, while the female population across 8 all ages is found to be resilient to changes in economic policy uncertainty. The fact that only younger and older males are affected by economic policy uncertainty could be due to increased insecurity of young entrepreneurs entering the labour market and to uncertainty about pensions, respectively. 5 Increased unemployment leads to significant increases in male suicide rates between the 35-64 age group and female suicide rates in the 45-64 age group (e.g. the middle aged, and those close to pension). Higher economic growth is signifi tly associated with higher male suicide rates between 25-34 and 65-84, while with lower male suicide rates between 45-54. Females seem to be resilient to variations in economic growth.
Higher GDP is significantly associated with lower male suicide rates in the 25-34 and 55-84 age groups, while in the female population is significantly associated with lower suicide rates among all age groups. Higher divorce rates significantly increase male suicide rates for the younger segments (15-34) and the older segments (65-84) of the US population, while reduce suicide rates of the middle-aged (35-64) males and middle-aged (25-64) females. The effects of changes in alcohol consumption on changes in suicide rates diff by gender and age group, which demonstrates once again that focusing on the total population alone can mask divergent effects that can cancel each other out when subgroups are combined. In particular, increases in alcohol consumption are associated with increased male suicides rates in the 55-64 age group and increased female suicides rates in the 45-64 age group, while reduced male suicide rates in the 35-44 age group. Finally, higher fertility leads to lower suicide rates of males in the 35-44 age group and lower suicide rates of the most fertile female population (i.e. those in the 15-54 age-groups). 
Robustness Analysis
Given that the economic policy uncertainty variables might be correlated with the unemployment rate, economic growth and income (Jones and Olson, 2013; Colombo, 2013) , which in turn could result in problems of multi-collinearity, we have re-estimated model (1) by: (i)
including economic policy uncertainty uncertainty as the only explanatory variable:
and (ii) including economic policy uncertainty uncertainty, along with the rest of the sociodemographic variables (i.e alcohol consumption, divorce rates and fertility rates), but with the rest of the economic variables excluded from the model as:
The results based on models (2) and (3), which are presented in Table 6 suggest qualitatively very similar effects of economic policy uncertainty on suicide mortality compared to those obtained from model (1) and, as such, provide additional robustness to our main fi 6 [Insert Table 6 around here]
As another robustness check, we explored the possibility of any time-delayed effects related to the manifestation of EPU on suicide rates, by estimating the following model:
where EP U t−1 is the fi (one-year) lag of EPU. The results of this analysis, which are presented in Table 7 , suggest no significant evidence of time-delayed effects of EPU on 6 The results based on models (2) and (3) for the various age sub-groups are qualitatively very similar to those obtained from model (1), regarding the effect of EPU on suicide rates, and thus not presented, however, are available upon request from the authors.
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suicide rates, as the fi lag of EPU is statistically insignifi t across all genders. The results related to the rest of the controlled factors of suicide mortality are in line with those reported in Table 2 .
7
[Insert Table 7 around here]
Finally, we examined whether the impact of EPU on suicide rates could evolve asymmetrically. That is, we investigated whether lower EPU could be associated with decreased suicide rates as opposed to higher EPU. To achieve that, we constructed two variables, namely 'high EPU' (i.e. when actual EPU is above the sample EPU average of 112.48) and 'low EPU' (i.e. when actual EPU is below the sample EPU average of 112.48), based on the existing EPU variable. The results of this experiment are presented in Table 8 . According to these results, we do not fi any significant asymmetric effects between EPU and suicide rates. Put diff tly, low levels of EPU do not have any significant suicide-reducing effects, as the coefficients of "Low EPU" are statistically insignificant. Yet, only high levels of EPU are associated with increased suicide mortality only for the male population in the United
States.
for several other socioeconomic determinants of suicide mortality, as well as age-and genderspecificities. The results of the analysis, which remain robust to a battery of checks, reveal that increased economic policy uncertainty is associated with increased suicide mortality of the youngest and the oldest segments of the male population in the United States, while the female population across all ages is found to be resilient to policy-related economic uncertainty.
Our results have important policy implications. Economic uncertainty is unavoidable,
however, what should be avoided, via clear cut transparency in the policy making of the US government, is extreme increases in uncertainty (i.e., beyond the mean). Since as our results show, it is higher uncertainty that tends to causes increases in suicide rates, but lower uncertainty does not necessarily reduce suicide rates. So, from a macroeconomic perspective, while policy making can prevent increases in suicide rates by keeping exorbitant increases in uncertainty at check, suicide rates cannot be reduced by lower macroeconomic policy uncertainty. But, an important component of the policy making should be the information conveyed to the general public, and in particular, the young and the old males, that the government is making strong efforts in ensuring lower-levels of uncertainty. This line of reasoning makes sense, as this uncertainty is newspaper-based, and hence, conveying strong policy measures to keep uncertainty at check should not be a problem. At the same time, at a micro-level, given that EPU increase causes the suicide rates in younger and older males to increase, government should aim to provide counselling services to vulnerable candidates, though identifying such cases could be a major informational problem. However, in this regard, transparency of policy making and conveying it to the economy in general, again takes center stage. The bottom line of our analysis is that uncertainty should be kept within bounds and attempts to do so must be well-publicised. Of course, at the same time, the importance of other predictors in affecting suicide rates like unemployment and growth slowdown cannot be ignored, but these variables are likely to improve with reduction in EPU.
As a potential avenue, that we leave for future research, it would be interesting to examine whether any threshold effects related to economic policy uncertainty on suicide mortality can be determined endogenously in the spirit of Dagenais (1969) . In addition, it might also be interesting to perform a time-varying analysis to see how the relationship between suicide rates and economic policy uncertainty has evolved over time. Note: * The 'all ages' suicide rate groups include also the ages below 15 and above 84. 
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